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The maize (Zea mays) Opaque 2 (O2) gene encodes an endosperm specific bZIP-type transcription activator that regulates transcription of several target genes. In this study, we analyzed selected O2 targets for changes in the accumulation of different chromatin and DNA modification marks and for binding of transcription factors during endosperm development and in leaves. In leaves, O2 targets exhibit high cytosine methylation levels and transcriptionally silent chromatin, enriched with histones H3 di-methylated at Lys 9 (H3K9me2) and Lys 27 (H3K27me2). Transcriptional activation in endosperm occurs through a two-step process, with early and later stages of development corresponding to a potentiated and an activated state, respectively. The potentiated state is characterized by cytosine demethylation at symmetric sites, substitution of H3K9me2 and H3K27me2 with histones H3 acetylated at Lys 14 (H3K14ac) and di-methylated at Lys 4 (H3K4me2), and increased DNAseI sensitivity. The mRNA of O2 targets starts to accumulate during the activated state, in correspondence to RNPII, O2, and ZmAda2/ZmGcn5 co-activator binding. A further increase of H3K14ac/H3K4me2 and DNAseI accessibility levels, as well as deposition of histone H3 acetylated at Lys 9 (H3K9ac) and tri-methylated at Lys 4 (H3K4me3), were also observed in the activated state. Analysis of o2 null mutant endosperms revealed that distinct sub-sets of O2 targets differ regarding their dependency on O2 activity for co-activator recruitment and for formation of specific chromatin modification profiles during the activated state. These results provide, therefore, indications for a gene-specific involvement of mechanisms that modify chromatin states in the O2-mediated regulation of transcription.
